Effect of histone deacetylase inhibitor LAQ824 on antineoplastic action of 5-Aza-2'-deoxycytidine (decitabine) on human breast carcinoma cells.
Epigenetic silencing of tumor suppressor genes (TSGs) by aberrant DNA methylation and chromatin deacetylation provides interesting targets for chemotherapeutic intervention by inhibitors of these events. 5-Aza-2'-deoxycytidine (decitabine, 5AZA-CdR) is a potent demethylating agent, which can reactivate TSGs silenced by aberrant DNA methylation. LAQ824 (LAQ) is a novel inhibitor of histone deacetylase (HDAC) that shows antineoplastic activity and can activate genes that produce cell cycle arrest. Both 5AZA-CdR and LAQ as single agents are currently under clinical investigation in patients with cancer. Previous reports indicate that the "cross-talk" between inhibitors of DNA methylation and HDAC can result in a synergistic activation of silent TSGs. These observations suggest that combination of these inhibitors may be an effective form of epigenetic therapy for breast cancer. The objective of our study was to determine if the combination of 5AZA-CdR and LAQ would show additive or synergistic antineoplastic activity on human MDA-MB-231 and MCF-7 breast carcinoma cells. The antineoplastic activity of these agents was evaluated by clonogenic assay and inhibition of DNA synthesis. The combination produced greater antineoplastic activity for the MDA-MB-231 tumor cells than either agent alone. For the MCF-7 tumor cells, there were signs of antagonism between 5AZA-CdR and LAQ when administered simultaneously. When a sequential schedule (first 5AZA-CdR followed by LAQ) was used, there were no signs of antagonism of the antineoplastic action for the MCF-7 tumor cells. The mechanism of this interaction is probably due to the reduction of progression of MCF-7 tumor cells into S phase by LAQ. This would interfere with the antineoplastic action of 5AZA-CdR, since it is an S phase specific agent. These studies demonstrated the importance of the schedule of administration of 5AZA-CdR and LAQ and may have application for future clinical trials on the treatment of breast cancer with these agents.